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Description 



[METHOD AND CHIP TO EXPAND PINS OF 

THE CHIP] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial 93113404, filed May 13, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a system on chip (SOC), 
and more particularly to a method and a chip adapted for 
expanding pins of the chip. 

[0004] Description of Related Art 

[0005] vvith the development of system on chip (SOC), integrated 
circuits can perform more functions and are more sophis- 
ticated. In order to integrate chips with different functions 
in a single chip, I/O pins of the chip are also gradually in- 
creased. The packaging cost of integrated circuits with a 
large number of pins is high. Therefore, reducing the 



packing costs for integrated circuits is an important object 
in tiiis industry. 

[0006] To overcome tlie problem resulting from the integration 
of multiple chips, one approach is to expand the number 
of pins. Another approach is to use multiple-functional 
pins via a specific interface to reduce the number of pins. 
For example, Intel Corp. disclosed a low pin count (LPC) 
interface, which substantially reduces the number of pins 
of flash memory interface. This technique is widely 
adopted in this industry. Although this technique is capa- 
ble of reducing the number of pins of some specific inter- 
faces, however, this technique does not resolve the prob- 
lem that new interfaces require additional pins. If addi- 
tional pins for a new interface are required, still packaging 
of integrated circuits with high pin count is required, and 

therefore increase in the packaging costs is inevitable. 
Summary of Invention 

[0007] Accordingly, the present invention is directed to a method 
and a chip for expanding pins of the chip. The pins on the 
first chip that are required to be expanded are transferred 
to the second chip. Therefore, the packaging cost of the 
first chip is substantially reduced and the packaging cost 
of the second chip is not significantly increased. 



[0008] According to an embodiment of tlie present invention, a 
first interface of a first ciiip is used to transfer pins of a 
second interface of tlie first ciiip to a second ciiip. First, a 
second interface command to be transmitted by the sec- 
ond interface of tlie first ciiip is encoded into a first inter- 
face command to be transmitted by tlie first interface. 
Next, tlie second chip receives the first interface com- 
mand and the first interface command is decoded into the 
second interface command. Thus, pins of the second chip 
are capable of transmitting the second interface com- 
mand. 

[0009] In an embodiment of the present invention, the first chip 
is an audio/video player chip and the second chip is a 
memory chip. 

[0010] In an embodiment of the present invention, the first inter- 
face is an address/data bus and the second interface is a 
general-purpose input/output (GPIO). 

[0011] The present invention is also directed to a chip capable of 
expanding pins. The chip comprises a core logic, a multi- 
plexer, a controller, a command encoder and an arbitra- 
tor. The controller is coupled to the core logic and the 
multiplexer, and is adapted for receiving a command from 
the core logic and transmitting a first interface command. 



The command encoder is coupled to the core logic and 
the multiplexer, and is adapted for receiving a second in- 
terface command and encoding the second interface com- 
mand into the first interface command. The arbitrator is 
coupled to the core logic and the multiplexer, and is 
adapted for controlling the multiplexer and selective 
transmitting the first interface command of the controller 
or the command encoder. 

[0012] In an embodiment of the present invention, the core logic 
is an audio/video player logic. 

[0013] In an embodiment of the present invention, the controller 
is a memory controller. 

[0014] In an embodiment of the present invention, the first inter- 
face command is a memory access command. 

[0015] The present invention is also directed a memory chip. The 
memory chip comprises a memory circuit, an address de- 
coder and a command decoder. The address decoder is 
coupled to the memory circuit, and is adapted for receiv- 
ing a memory access command and transmitting the 
memory access command according to an access address 
of the memory access command. The command decoder 
is coupled to the address decoder, and is adapted to de- 
code the memory access command transmitted by a sec- 



ond interface. 

[0016] In an embodiment of tlie present invention, tlie second 
interface is a GPIO. 

[0017] Accordingly, tlie pins to be expanded can be transferred 
to tlie second chip by the first chip according to the 
method described above. The packaging cost of the first 
chip is significantly reduced and the packaging cost of the 
second chip is not significantly increased. 

[0018] In order to make the aforementioned and other objects, 
features and advantages of the present invention under- 
standable, a preferred embodiment accompanied with fig- 
ures is described in detail below. 
Brief Description of Drawings 

[0019] FIG. 1 is a schematic block diagram of a traditional audio/ 

video player system. 
[0020] FIG. 2 is a schematic block diagram of an audio/video 

player system according to an embodiment of the present 

invention. 
Detailed Description 

[0021] In addition to system main chips, an audio/video player 
system also comprises memories like ROM and DRAM and 
some periphery assistant chips for a liquid crystal display 



and step motors. With these chips, the audio/video sys- 
tem performs normally. Due to the requirements of high- 
density memories, special memories, and high-voltage 
and high-current integrated circuits, hardly can these 
chips be integrated in a signal chip by the present stan- 
dard semiconductor manufacturing process. 

[0022] The peripheral assistant chips for the system have fewer 
pins than the system main chips, therefore the packaging 
costs of the peripheral assistant chips is comparatively in- 
expensive. According to an embodiment of the present 
invention an encoding/decoding circuit is integrated into 
each of the system main chip and peripheral assistant 
chip. Commands and data are transmitted by using a tra- 
ditional interface, such as address/data bus, to the pe- 
ripheral assistant chip for expanding the pins of the chip. 
Accordingly, the packaging costs of the system main chip 
can be substantially reduced without significantly increas- 
ing the packaging costs of the peripheral assistant chip. 

[0023] FIG. 1 is a schematic block diagram of a traditional audio/ 
video player system. Referring to FIG. 1, the audio/video 
player system comprisesan audio/video player chip 110, 
and a DRAM 120, a ROM 130, a disk controller 140, a mi- 
croprocessor 150, a TV signal encoder 160, an audio D/A 



converter 170 and a front display 180 coupled to the au- 
dio/video player chip 110 via an interface such as an ad- 
dress/data bus or a general-purpose input/output (GPIO). 
For integrating the DRAM 120, the ROM 130, the disk 
controller 140, the microprocessor 150, the TV signal en- 
coder 160, the audio D/A converter 170 and the front dis- 
play 180, pins for the aforementioned devices should be 
provided on the audio/video player chip 110. As a result, 
the packaging costs of the audio/video player chip 110 
including a large number of pins would be significantly 
high. 

[0024] FIG. 2 is a schematic block diagram of an audio/video 

player system according to an embodiment of the present 
invention. The audio/video player system comprises an 
audio/video player chip 210 serving as a system main 
chip and a memory chip 220 coupled thereto via an ad- 
dress/data bus 230. The GPIO coupled to the front display 
180 in FIG. 1 is integrated in the memory chip 220. Ac- 
cordingly, the pins for the front display 180 in FIG. 1 are 
transferred to the memory chip 220. By transferring the 
pins, the pin count as well as the packaging cost of the 
audio/video player chip 210 is reduced. 

[0025] For example, the packaging method of the audio/video 



player chip 210 is Quad Flat Package (QFP) with 256 pins, 
and the packaging method of the memory chip 220 is 
Thin Small Outline Package (TSOP) with 32 pins. When the 
GPIO for the audio/video player chip 210 has 16 pins, the 
audio/video player chip 210, according to an embodiment 
of the present invention, can adopt QFP with 240 pins and 
the memory chip 220 can adopt TSOP with 48 pins. Al- 
though the sum of the pins of the audio/video player chip 
210 and the memory chip 220 is not changed, the pins of 
the audio/video player chip 210 are reduced. By the re- 
duction of the pins of the audio/video player chip 210, 
the total packaging costs of the audio/video player chip 
210 and the memory chip 220 are reduced. In the present 
embodiment, the memory chip 220 can be, for example, a 
DRAM, SDRAM, ROM, OTP ROM, MTPROM, EPROM or 
FLASH. 

[0026] Referring to FIG. 2, the audio/video player chip 210 com- 
prises: a core logic 211 serving logic function for the au- 
dio/video player chip 210, a multiplexer 212, a controller 

213 with memory control function, a command encoder 

214 and an arbitrator 215. The controller 213 is coupled 
to the core logic 211 and the multiplexer 212, and is 
adapted for receiving the command of the core logic 211. 



Through the interface of the address /data bus 230, a first 
interface command, such as memory read/write com- 
mand, is transmitted. The command encoder 214 is cou- 
pled to the core logic 211 and the multiplexer 212, and is 
adapted for receiving a second interface command to be 
transmitted via GPIOpins in FIG. 2for encoding the second 
interface command into a memory access command that 
can be transmitted via the address/data bus 230. The ar- 
bitrator 215 is also coupled to the core logic 211 and the 
multiplexer 212, and is adapted for controlling the multi- 
plexer 212 and selectively transmitting the memory ac- 
cess command of the controller 213 or the command en- 
coder 214 via the address/data bus 230. 
[0027] Referring to FIG. 2, the memory chip 220 comprises a 

memory circuit 221, an address decoder 222 and a com- 
mand decoder 223. The address decoder 222 is coupled 
to the memory circuit 221 and is adapted for receiving the 
memory access command through the address/data bus 
230. The memory access command is transmitted accord- 
ing to the access address of the memory access com- 
mand. For example, when the access address falls within 
the addressing scope of the memory circuit 221, the 
memory access command is transmitted to the memory 



circuit 221 and read or written tlierein. If the access ad- 
dress does not fall within the addressing scope of the 
memory circuit 221, the memory access command is 
transmitted to the command decoder 223. The command 
decoder 223 decodes the memory access command and 
transmits the decoded command via the GPIO. 
[0028] Accordingly, the present invention discloses a method of 
expanding the pins of the chip suitable for anaddress/ 
data bus of a first chip (such as anaudio/video player 
chip). The method transfers the pins of the audio/video 
player chip for the GPIO to a second chip (such as a mem- 
ory chip) by using the address/data bus of the audio/ 
video player chip. The packaging cost of the first chip is 
substantially reduced and without significantly increasing 
the packaging cost of the second chip. The method of ex- 
panding the pins of the chip comprises: encoding a sec- 
ond interface command to be transmitted bythe first chip 
via the second interface (such as the GPIO) into a first in- 
terface command to be transmitted by the first interface 
(such as the address/data bus); and receiving the first in- 
terface command and decoding the first interface com- 
mand into the second interface command to allow pins of 
the second chip transmit the second interface command. 



[0029] Although the present invention has been described in 
terms of exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be con- 
structed broadly to include other variants and embodi- 
ments of the invention, which may be made by those 
skilled in the field of this art without departing from the 
scope and range of equivalents of the invention. 



